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It is very important issue to develop. a multilateral 
communication network system where any researcher in any 
remote site can equally take an initiative action in control-
ling the display of the image in virtual space and the control 
is transmitted simultaneously to all sites. But the CompleX-
cope system (including the CAVE system) is originally 
stand-alone system. The users of such VR systems can 
watch their own numerical simulation data or visualized 
something interesting, but they cannot discuss their data 
with partners in remote site data if they have VR systems. 
Since products from the CompleXcope system are real 3D 
movies, images and sounds, they cannot be shared perfectly. 
So if they want to discuss these data, they must meet to-
gether in spite of using VR systems. To improve these issues, 
connecting each VR systems through a public network is 
very effective. 
Fig.1 shows an example of connecting between re-
mote sites. In this system, virtual reality network is accom-
plished by socket communication (client-server model). The 
client programs, which run in the graphic workstations in 
remote sites, can connect to this network group in any time, 
if the server program is running. In this system, all clients 
already have the same numerical simulation data and are 
installed the same application for representation. Server 
process manages the condition of visualized simulation re-
sults and the positions of observers in the remote sites. By 
sending this infonnation to remote sites, the VR environ-
ment is shared. 
Fig. 2 shows an example where not only numerical 
~imulation result, but also observer's eye and hand position 
is shared. The eye position is shown by a yellow ball and 
block balls, and the right hand position is done by blue ball. 
Moreover, if there are more magnetic sensors in VR system, 
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it is possible to increase the shared infonnation from the 
sensors. (This research is accomplished by 2 magnetic sen-
sors and these sensors are appended in an observer's head 
and an input device.) But the increase of sensor means the 
increase of the amount of the transferred data and of the cost 
for rendering figures. So to avoid this problem, we use this 
simple model. By using this simple model, the load against 
the visualized simulation model becomes much smaller than 
the realistic figure. 
Also we introduced real time simulation and visuali-
zation environment to the CompleXcope system. At first, 
simulation result is shared between computation server and 
graphic workstation as mentioned before. If the observer, in 
the CompleXcope system, changes some parameters of 
simulation, these infonnation is sent to the server, which 
controls all shared data, and the server sends this informa-
tion to the computation server in real time, and the result 
from this computation server to the graphic workstation. By 
this system, the observer can simulate interactively without 
getting out from the CompleXcope. 
By achieving this system, we can enjoy VR system 
in scientific research, especially, large-scale numerical 
simulation research. 
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